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Teo rove the pt of comstnty cteaing to the FILOT VALVE fo 
‘maintain CONSTANT SPEED of the eegine, ¢ GOVERNOR tne by 
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‘Tee ly weights are rota omy by the prop shat trough the gear 
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1 he lot sane th Lod In hn 
sping, the Uyweights wil ty out 
‘wend with case 00 hy will have 
De rotaied oly slow 10 march the 
loco he speeder aprig. This con- 
‘ton ens iw BPM. 
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wale, the spring ix called the 
SPrEDER SPRING. 














PILOT CONTROL of the GOVERNOR 
by meons of & 
MECHANICAL or ELECTRIC HEAD. 


‘The mechanical contol stem ‘6 the guverot cont of a plots 
lovor in the cock thot ls connected fo the governor rack and pinicn 
(ear tough elher cables and palleys or pall roda 


‘The mechanical contol epsam hos caricin Hnittions In Sarge mul 
‘gine cireratt where the tance fom cockpit to goreror i con 
‘iderable, and the Hesibsty of th plane's structure may tot allow 
vatistatery connections 

To wurmount this diticuty. Momlion Slondard Propellers uses on 
TLECTHIC STEPMOTOR MEAD GOVERNOR CONTROL 


‘This rugged. rolile ond sple Yo operate. It cont ofc togale 
th ln the cocks @ DC mor, and commutator switch located in 
{he alplane, ond a aepemcter which le hooked Yo the rock end nin 
(Your on the goverace. The toggle wich womrgbes the DC oir and 
‘Sremines the dimctie ol toe sepmctor oineease ot decteae RPM, 
‘The DC motor, tough an I | reduction goat. trna the commutator 
iich which energies the stepeott bead. This ie the eUlpment 
heeded toe each propeile 


Tut push the toggle switch forward for INCREASE RPM or back for 
DECREASE HPM sat! the ded tachometer reading is oblained. An 
Indicator light im the cockpit wil sbow marin cnt minum APM 








Foto oct os @ mognete brake for the rack ond psion. 


Instollation diagrom of the Homiton Stondard 
lecric stapmotar heod system. 





[AnD commutator. StepmoroR, 
Strrenes one SET Convene 
FOREACH PROPELER —— SHVERHOR, 


‘The outstanding feature of this system Ie that ln cove of partial or com- 
plote fllur of the elacsic system. the propellers continue operating 
‘under the constant speed costo oftheir governors ct the RPM used ct 
tho tine ofthe electrical failure. This sfety feture can bet be wx: 
plained by on example: 

[An cuplane ie cruaiog ot ZA000 feet at 250 mph true 

‘ltpeed. At280 RPM ane Sach MP the prop pitch 

Ct this power ating end aespeed wil be quite high. 

‘at thees condions the electical sytem ofthe ixplane 

should fail automatically, all sepmotors are magnet- 

leally locked, but the governors ore il free fo provide 

‘onslant speed operation of he propellers 

[As the pilot slows the sip down for landing, be 

tunable fo change the RPM sefing of the engines, but 

the propeller ial able to lower it ites fo the slower 

‘irspeede required for opprooch- 


PROP FEATHERING 
Aviators were wll sailed with the constant peed prop uti hey 
sorted ying larger. higher pevionnig circa of two of mote engines 


They found that f any one of the engines fased to put out power in 
fight, tte winding propeller coused ¢ pret ups! i conta lar 
of pecormance, ponably further damage t the inopersive engine 
tnd excemive ocr! baton. 
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Weanton Standard Propalles gured out 2 way to leather the prop. 
fe thatthe windmiling propller could be brought ta sop, cd the 
"dtog" reduced to a minimum. 
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‘This ough Kes ofthe Ferhering Sytem et a propeller ntllton. 
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Fit, the olin tom the teathring pump had toe brought inte the 
‘lve chamber of the goreree. 
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HOW THE FEATHERING 
OPERATION WORKS 
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This mec ster roveiag the engin. or changing the pitch of the 
‘propeller. Well roersing the pich ot the Homaon Standard propeller 
by bydvoullc action le aocompliabed quite simply by wriending the 

the outboard end ‘The auniary of pump of the teathering 
‘edt help the goveror oll pump twist the blader intr 
Pil So, why tevecm the agice? 
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Ze make propeller baking by revere that x natural ot posse to 
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ELECTRIC AND HYORAUUC 
ARRANGEMENT FOR RE- 
VERSING. 
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TO REVERSE THE PROP. The pct pls back te trotia te the il 
Teor to feet 


poston, Weea be ie ri be pals the theta boc nto 
(he reversing par of thn quadrant. This womgizes the electical ct 
fut te cuiory high prewar oll pasp and the sled elector 
Salve of "A" The igh premare oll pames tough the system and 
Stata ove the prop. The mle valve ct "A" let cl ow though 
{line to @ valve ct “Cr which Blocks the rebel valve forthe governor 
‘Si pump. The governor ol pump full otpa is new obtcined and hole 
the peop i full vere potion alter the exxiory Pump estopped by 
the promure cutout witch 


Tr ovent innate! sreneg dung cont speed option 
Homo Sided lecrprcien Secholenl ow ph sop levee 














tiie the cusiary pump i tried. thigh premue ol its tbe poston 
Ing land, ellowing the alt low to the appecpriate dec the psn. This 
tar the unreersing gcton which costaues unt the prop bidee 
have ttced « lew dagres beyoed low pick At this pit he Bode 
Dut elects contact of eomrinesslenoid "C This stopa unvyers 
og and allows the prop to operate in the conson! speed range 10 
fhe low pitch ope, When the thictie again moved into revere, 
‘olenoid "Ela marine, cloang the cecil lb“: which prepares it 
for mubeeques! uareerang oto, 





Tue basic electric stopmotor head system (toggle switch syste) exe 
plained proviualy ia rvcined. but is edependent ofthe master central 
lover aod syachroninng eyte= Both eyeioma howevet, se the some 
‘tupmotor heads ot th governor 











Whom the commutott mich i tured by the DC motor either forwande 
ot backwards the polarity af the botiery voltages paming trough the 
"ich in changed. The vllages are sett the sepmotor beads which 





In order to “Ine up” al the engine speeds to the same sting. the pilot 
has only to push the master conte! to the “takeot™ positon.” All 
‘governors willbe set alike lor mamamum BPM. This action is called 
“cliating”. The plot caates batoe each kt Once this oe 
‘been done, the mater lever con be waed oxen RPM potion indicator, 


[AGL Tae FE UND OF 
AA “causmaTeo” 











ATS Woer'n 

cn 20 ANT Ti 
N Re CAN WE GET 
peor { WAS OMEMORE ? 


‘The syachroezer uses part ofthe pias master contol equipment and 
{hooked up so that ean be fered “ON- or “OFF” at the wil ot the 
Plot Ara mater of fot when the ower cont ia eng operoed ot 
Ista the calltated poation the aynchronier is outematially tht of 
iia automaticaly tured oa again once tbe lot has topped moving 
the mosiercontcl lever aod the follow up mechani har nevtaliand 
lull et the new seting ofthe maser contol lever (except when the 
master contol i i the colibete postion where the syschrnizar ts 
apt ott. 


For reasons of utty and simplicity, Hanon Standord hos developed 
‘us ayachroniog eytem so that thr one of two eagines may ba ed 
‘38 mace forthe other engines to fallow. Tous, cnce the maser 
‘gine apeed hon beor seloced, the other engines oct os “slaves” 
‘and synchrony thelr spends ti In case of tau of the orginal 
‘marier engine. the plot con rich to the allernate masiar engine. 
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‘Because of the limited band feature. the nicster engine can only con 
trol the speed of the slaves for syachronizing by = 3%. 


Lots tale on example. The master engine is st ct 2000 
RPM. One slave is of 1810 RPM and another i ct 2200 RPM. 
‘The nynchroniaer is tured ox. The speeds of the slaves 
‘move toward the master only os foros thei lining bande 
will permit, which will be =5% of their mpeeds. 


3X oF incon 54 RPM Avvance 

















ELECTRIC DE-ICING 


Joo formations oa @ propeller oan set up very fatiguing vibrations for 
oth panengers and sirwatt The dacharge a large paca of fe rom 
pop can materially domoge on cir wracure odjacent to the 
rope 

To romove lee fom @ prop under these condinons ts necemary to do 
so evenly and in wail pieces 

To provide an unbiited supply of poper deicing activity during al 
operations Hamilton — efter thorough research — selected 
‘ermal desing for prop Blas by utliing electricity generated bythe 
caterattwagines 


‘outs show thatthe etlect of lw on corodynamicexicincy ofthe p= 
pollen comparison with thew oer conditions 
° me : a 








la rr th eing of oge ed opa  rt dopt 
‘Hot do on lnmadaty open tc th ede, ot frm 
in shat of wor shh eretnty wae. Th proce repo al 
‘et he oman som trial opt Bann he rope 


lon io sy farm fi bt nd ot meer eng em 
rahe on gh a wry ow temperate. 





be heated, adding: materially 
Jo the amount of power and 
‘qupenant required. 





Nowaver, when few hos already 
formed on a sthirling blade, 
nly enough heat is required 
‘ome the this layer that olde 
the mans of fee to the blade, 
‘ice this it Ieowoned, cent 
tl force omoves the untelted 
‘ose Then. the heat con 
he shutoff, and few again 
lowed to form on the leading 
‘edge of the propeller. The re 
‘moval process is pected 














Her ene prevents 
WEE Fors Fone YoUNHERTED BLADE 
ATLEAOING EOGE AREAS ANOFREEZES, 





(ce ye AtoweD —_MERT ISTURMES ON, 
Mle ncoumuumme  CEXTBIFUEAL Force. 
Ttows tee OFF 








ower fr deleing le tonalemed fox the plane's battery to the prop 





ocie decing ie provided on both the mid duroumin and hollow tel 
blades 


lg element. Tis i azndwiched between ox inet layer of heat reais 


‘oo bode hos heating wires mounted inside the Bade. 








PROPELLER OPERATION 
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spend tor apprexsmaely 1360 
i. 


2 Depress momestarily each 





feathering baton 
‘minimum APM with other 4 Whea eagine sped is reduced 
heads (lll lights go out 4 1000 RPM. pall batons back 
‘and come on agai} The dtr to neuital. It be not advisable 
nce should not be tore than 1a feather the propa completly 
Sieeconda, ox the romlting propeller ait 
Joos might foulsp tnd tall 

Increase RPM Governor Check oe 





1, Move toggle switches to tn 


(Pave rch sn be mode dar 
crease RPM postion. ahr 


2 Return toggle switches to new fe ty tors bre cole he 
tro postion fier each engine ‘papal bat bees exerci fe 
speed has been Increcsed by ‘Sey creas ony sl ol om, 
20 me ym roe F vib wom 


8. Check telltale ight cze oot. a 


, mesaneont 





Master Lever ond Syachronizer 
1. Sot props tor takwott (check Chee 





‘elle ght |. Place master lover takrof! 

2 Pu totes back through le ‘postion (check telltale igh), 
lnlo reverse idle range of 2 Sel engine speeds at approx: 
‘Tondo ‘mately 2180 RPM, alter co 

Chock timing of all prope by pileting all engine mogr 





‘ond Blower checks 


‘watching for momentary is 
‘ream i ol RPMs 2 prope > 
‘through fat pitch. RI prope 
should rovers witha 1 second 
of each othe, 





select the master engine on 


ton on tap ‘ot ie. Repea! the ftlowing 

6, o no operate prop in reverse check onthe oe two agin 
‘ht era pero of tie Wail four engines are ran ct 
‘hve to tho odvecn Beating ot oe te, both maser ois 
toc om he inition barnes of sould be checked) 
meets 4 Decrease engine sped to 2000 


Rowe coe lee 
Wureversing Check. a 
1. Mv hota forward oso 
the tnt io. the. forward 
ht econ the gueat 
2 Checking stl pope by so 
ing mosetorySneoom 
IPA os prope go oooh Bt 
bleh AU! pope sould uae 
ers wikia cornea lech 
oer. 





‘RIGHT 
EMERGENCY AND PRACTICE 
FEATHERING PROCEDURE. 
1, Defictely determine which 
socalle fa maltunetoning. 1 
the trouble is severe over: 
speeding. immediately te 
ice ceplane speed. 
2. Cone the throtle completely 
cad press the tethering but 


Shut down the nacelle. 

1, Put the mlature costal la 
Ide Curt 

1 Shut off the fost boosie 


pam. 

«Shut of the fuel supply. 

4. Tum ofthe ignition switch 
ter the prop hos stopped 
retatiog 

©. Turn off the generator 





{ng in the lower eykaders 
cand possible hydraulic 
lock ‘when Unleatbering. 

Uateothering Check 

Cautlon should be takes when 

tunfeathering © propeller feath- 
(red beonuse of @ aliasing 
engine. Returning the engine 2 
‘opaacias ay son Sa eae 


i 
i 
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2 ‘oat 
or two conde 

3. Check the prop and toch tor 

windmailing. (At very cold oll 

Aecperotutee it may be neces 


i 
: 





ro fgnition awit 
afer the prop has unleathered. 





Morne Deicing Procedure 
When an icing condition i 
outer and there are inion 
ont of ico forming on the pop 
| Mp switch to fost eye Gnd 

‘ator light goes on) 
4 Observe ammeter for inion 
on that system i funetiontag, 
4 Mipswiteho slow eye. there 
‘ye 60 indications that ows be 
Ing removed. 








4. Select eyete that gives best 


rewl 
ot As both cys require 
‘ho same amount of power to 
vate, the lit may wack 
fier without increcaing the 
ood on the elacrcal epsom. 
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CONSTANT SPEED — FEATHERING 
REVERSING — SYNCHRONIZING — ELECTRIC DEICING 
HAMILTON STANDARD HYDROMATIC PROPELLER 


